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interpolation error can be made small, without greatly 
increasing scale of color conversion table of interpolation 
combined use type, it requires. 



From L*data in case of conversion to K (black ) net point 
surface area ratio of the printer of surface area modulation 
type, negative net point surface area ratio or to suppose table 
value which on theory , net point surface area ratio which 
exceeds 100% is not possible, Knet point surface area ratio 
almost- quantizing designating 50 - 1 50% range as 9 bit 0 - 
511, 128 of the Kdata value in 0% of Knet point surface area 
ratio allotment, 383 of Kdata value is allotted to 100% of 
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Knet point surface area ratio . 

Vis-a-vis maximum value 255 of input L*data , as shown 
with point S3,as Knet point surface area ratio of for example 
-5% shown with point T 3 vis-a-vis minimum value 0 of 
mapping , input L*data , Knet point surface area ratio of for 
example 1 10 % it corresponds. 

However, because only 0 - 100% range it can take as net point 
surface area ratio , the Knet point surface area ratio of result 
of interpolation operation at time of negative clip makes 0%, 
when exceeding 100%, clip makes 100%. 
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[Claim (s)] 
[Claim 1 ] 
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With method which calculates table value of color conversion 
tabic in orderto corner! to output color signal of range which 
can decide input color signal above one dimension of range 
which is decided, 

Description above color conversion table preparation method . 
which designates that it calculates fhevalue which exceeds 
range which is decided as table value asfeature 

[Claim 2 ] 

With device which calculates table value of color com ersion 
table in orderto convert to output color signal of range which 
can decide input color signal above one dimension of range 
which is decided, 

Description abo\e \alue which exceeds range which is 
decided color conversion table producing apparatus . which 
designates that it is calculated as table value asfeature 
[Claim 3 ] 

In color conversion table producing apparatus of Claim 2 , 

When with color signal where front entry power color signal 
depends on the image input equipment , aforementioned 
output color signal independence being a color signal in 
equipment , description above value which on theory is 
notpossible in on color space which is guided from value or is 
less than Ovalue or tristimulus value where tristimulus value 
exceeds 1 as table value of fhevalue which exceeds range 
which is decided, color conversion table producing apparatus . 
which designates that it is calculated as feature 

[Claim 4] 

In color conversion table producing apparatus of Claim 2 , 

When front entry power color signal independence with color 
signal , it is a color signal where aforementioned output color 
signal depends on image output equipment in equipment , 
description above when aforementioned image output 
equipment is the printer as table value of value which exceeds 
range which isdecided, printer replication value which 
exceeds maximum concentration whichit can do or value 
which is less than minimum density , When aforementioned 
image output equipment is printer of surface area modulation 
type, when fhevalue where net point surface area ratio 
exceeds 100% or value which is less than 0%,being a display 
to which aforementioned image output equipment uses light 
emitter , whenvalue which exceeds maximum brightness of 
each emission color of display or thevalue which is less than 
minimum brightness , aforementioned image output 
equipment is the reflective type display , Value which exceeds 
maximum brightness under illumination condition which 
decides the color conversion coefficient concerning reflective 
type display or value which is less than minimum 
brightness ,color conversion table producing apparatus . 
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which designates lh;il it is calculated as feature 
[ClaimS] 

Among table values which with method which is converted to 
theoutput color signal of range which can decide input color 
signal above the one dimension of range which is decided, it 
houses in storage means in advanceor with value of output 
color signal which was calculated separatelyas table value 
concerning typical point of plural of input color signal , are 
housed in this storage means , From table value of plural 
which corresponds to \ahie of theinput color signal , 
regarding to method which calculates value of theoutput color 
signal after converting with interpolation operation, 

In aforementioned storage means description above when 
exceeding range which keeps value which exceeds range 
which is decided as table value, result of aforementioned 
interpolation operation descriptionabove is decided, image 
processing method . which designates that clip it makesinside 
range which description above can decide result of that 
interpolation operation as feature 

[Claim 6] 

In advance or value of output color signal which was 
calculatedseparately it is housed with device which is 
converted to theoutput color signal of range which can decide 
input color signal above the one dimension of range which is 
decided, concerning typical point of plural of input color 
signal , as table value among table valueswhich or have 
storage means which is housed, are housed in this storage 
means , From table value of plural which corresponds to value 
of theinput color signal , in device where value of output color 
signal afterconverting is calculated with interpolation 
operation, 

In aforementioned storage means description above when 
exceeding range which value which exceeds range which is 
decided is kept as table value, result of aforementioned 
interpolation operation descriptionabove is decided, result of 
that interpolation operation description above the image 
processing apparatus . which designates that clip it makes 
inside range whichis decided as feature 
[Claim 7 ] 

In image processing apparatus of Claim 6 , 

When with color signal where front entry power color signal 
depends on the image input equipment , aforementioned 
output color signal independence being a color signal in 
equipment , description above value which on theory is 
notpossible in on color space which is guided from value or is 
less than Ovalue or tristimulus value where tristimulus value 
exceeds 1 as table value of fhevalue which exceeds range 
which is decided, image processing apparatus . which 
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In image processing apparatus of Claim 6 , 

When front entry power color signal independence with color 
signal , it is a color signal where aforementioned output color 
signal depends on image output equipment in equipment , 
description above when aforementioned image output 
equipment is the printer as table value of value which exceeds 
range which isdecided, printer replication value which 
exceeds maximum concentration whichit can do or value 
which is less than minimum density , When aforementioned 
image output equipment is printer of surface area modulation 
type, when thevalue where net point surface area ratio 
exceeds 100% or \alue which is less titan 0%, being a display 
to which aforementioned image output equipment uses light 
emitter , whenvalue which exceeds maximum brightness of 
each emission color of display or thevalue which is less than 
minimum brightness , aforementioned image output 
equipment is the reflective type display , Value which exceeds 
maximum brightness under illumination condition which 
decides the color conversion coefficient concerning reflective 
type display or value which is less than minimum 
brightness .image processing apparatus . which designates 
that it is kept in aforementioned storage means as feature 

[Claim 9 ] 

In advance or value of output color signal which was 
calculatedseparately it is housed with device which is 
converted to theoutput color signal of range which can decide 
input color signal above the one dimension of range which is 
decided, concerning typical point of plural of input color 
signal , as table value among table valueswhich or have 
storage means which is housed, are housed in this storage 
means , From table value of plural which corresponds to value 
of theinput color signal , in device where value of output color 
signal afterconverting is calculated with interpolation 
operation, 

By fact that front entry power color signal is compressed, in 
thealorementioned storage means description above when 
exceeding range whichvalue which exceeds range which is 
decided is kept as table value, result of aforementioned 
interpolation operation description above isdecided, result of 
that interpolation operation description above image 
processing apparatus . which designates that clip it makes 
inside range which isdecided as feature 

[Claim 10] 

recording medium . where treatment program which executes 
color conversion table preparation method of the Claim 1 or 
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[0001] 

[0002] 

[fi£*<Df£ffi] 

ft^*lc[4. fi£3fcl4. -3fcjt*fcl4fl3fc#J£ 
5E£m^C<!:^fro7^\ «ifil4. ^ 'J 3 
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[0003] 

4>ag 58-16I80 mz^tixi^vamfowsz 

ffll^fc*5C-P,W 23 [HiI^X^=l>7rb>X 

liX* 249 ^-vr7 0| jXAMW* 

B«KO RGB-Lab *ftjl::«Ba*h.-tt**?'jX 



[0004] 

ftJfi-Cte.EcrHlHffc-efc-S ICCdntemational C 
olor Consortium)[c£y % ffiP B lfjfffl^-7;U# 

mm<D&%m-at;Bxe>m&?fk<nmms ic 

C ProfileFormat <tLT^If1$tlTfcy(http:ww 
w.color.org), CtD^lcfioVfc^tD;^- 



[0005] 

Z(D ICC Profile Format Icj:tll4\ $ISff[ctt 
lLt£&mmZ XYZ =JWSItfflA% L*a*b*SfeS 

K8ilc£8E*$).xYZ HJWSHI-eii. 

tl 0-1.9997, L*a*b*$feSt!l4.0^L*^100, 
-128^a*^127,-128^b*^127 bftTl* 



image processing method of Claim 5 is described 

[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention treats image which is acquired with scanner and 
digital camera or other image input equipment on computer , 
or, outputs these image and image which islbrmed on 
computer with printer and display or other image output 
equipment , because of the or other , a certain color signal 
method and apparatus , which color conversion is made 
another color signal or, it regards method and apparatus which 
forms table for color conversion . 

[0002] 

[Prior Art] 

Until recently, there was many a thing which uses primary 
type orhigher-order polynomial in color conversion , but 
recently, with decrease of memory cost and improvement of 
computer operational capacity , system of the table reference 
type which jointly uses interpolation has spread quickly. 

[0003] 

As color conversion of interpolation combined use table 
reference type, system anduses prism interpolation which is 
described to Twenty-third image engineering conference 
proceedings 249page "RGB -Lab conversion of color image 
which uses prism interpolation " system , which uses 
tetrahedral interpolation which is shown in Japan Examined 
Patent Publication Sho 58-16180 number or system etc 
whichuses cube interpolation of public knowledge is known. 
[0004] 

Recently, standard of color conversion type we were released 
in form whichincludes color conversion of interpolation 
combined use table reference type due to ICC 
(Internationalcolor Consortium ) which is a private group , as 
IC CP rofileFormat and (http:www.color.org ), we were based 
on this standard , also many collar management system 
(CMS ) related product having come out, this standard 
hasbecome in fact standard . 

[0005] 

According to this IC CP rofileFormat, independence color 
signal makes XYZtristimulus value or the L*a*b*surface 
color system in equipment and (With this specification and 
drawing on convention , * to exactly beside transcription 
itdoes ), with XYZtristimulus value ,0- 1 .9997, with 
L*a*b*surface color system ,0 <= L**100, -128*a**127, 
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[0006] 

Mf'-^.tL'CtDftlf RGB, L*a 
*b*,CMYK &£\fI^<D£(D^ft.S>fr\ £«D 

CMYK ^tl^tl 0- 

100%T?aiEStL-5 CMYK #ea>fi*f*(ffi« 

*< 0-255 CD 8 tf-yh-256 BffllC*^<b**L*o 



M<tLTIi 0-100%$Ett1-^) 8 e-vhcDM^ffl 
fc£U fe*E»<D«££±if * 1 tt-e, 0-100% 

* 0-65535 <D 16 tfyHcS^HbLT^f — 3?JHil 
[0007] 

ffilHflffflT— ?^#JHi!©fe*a-Cli, c©* 

So 

TIFF tffli*l*B«7*-7-yh-Ctt, 
SfcICC Profile Format T*l£, fcbfrCfcft 

[0008] 



2000-9-22 

-128*b**127 is decided respectively. 

Furthermore, way it conforms to image processing system, in 
order with XYZtristimulus value with 16 bit , L*a*b*surface 
color system quantization to make 8 bit or 16 bit , following 
to ruleand this rule, color conversion table is done 
configuration . 

[0006] 

On one hand, color signal as image data , are, various ones 
such as RGB , L*a*b*, CMYK ,but in many cases, each color 
quantizing making 8 bit , it is handled. 

With for example CMYK data , colorant quantitative (With 
printer of surface area modulation type net point surface area 
ratio it is called ) of CMYK each colorwhich is expressed 
usually, respectively with 0 - 100% quantizing makes8 bit 
*256-step scale 0-255. 

Therefore, when color conversion table configuration it is 
done at table value of CMYK each color, there is many a 
thing where it can use value of 8 bit which mean 0 - 100% as 
that table value. 

However, with objective which increases precision of color 
conversion , the quantizing designating 0 - 1 00% as 1 6 bit , 0 
- 65535 when it makes table value, furthermore when fixed 
point, data length of table value isenlarged with floating point 
or other real number form , it is. 

[0007] 

With color conversion of interpolation combined use table 
reference type, this way in order to handle image data which 
quantizing is done, beforehandit can decide range or range of 
color signal . 

With image format which is called for example TIFF , types 
and range of color signal are imbedded to portion of image 
data . 

In addition, with IC CP rofileFormat, locking range of color 
signal beforehand, under arrangement, it draws up table value 
or other parameter .executes color conversion . 

range of color signal is decided in namely, some shape. 

[0008] 

| Problems to be Solved by the Invention | 

But, when table value of color conversion table of 
interpolation combined use type is drawnup on basis of these 
rules, how table value being correctly drawnup, region where 
correct color conversion result is not acquired with the 
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[0010] 

#0,32,64,96,128,160,192,224,255 CD 9j 

l=«kyHO«fe5l=Sf*i|8iS«**l*CtlcJ:oT 

L*fi|[4. 0-100 (DttHl^tofe+lfc^O-Cfe* 
#, L'x— £<tLTI4, L*fil<7) 0-100 <7)b 
>v# 0-255 <D 8 fcf-yMc*^ fll*h.4. 
[0011] 

a g *"**I4, A * G T-tmW 224-255 <DE 

X^±Tl^Ixbft'S>JSfB<hLT, L*=100(S 
#J¥j&< l)<Dt<D[4IE3|[c[£&^#\ PI CDJ: 
31=, A* G f-$(DiXi 255 [CftLT L*=l 
00 *<»*6r5[t6*i*. 

-So 

[0012] 

L#L,C(Dif^,A±l G 224-255 

"r—fW.tf 224 (D Jo v h£ P0 # b, G ^ 

— $fil# 224 <t 255 <DPeI]T\ L*fil# 100 CQ,& P 

[0013] 

HI 7 l4.«Slcaafcfe«#£B«tii:*J«S 



interpolation error occurs. 

This, color signal which depends on image input equipment 
independence it converts to color signal in equipment when 
and, it shows independence color signal whenit converts to 
color signal which depends on image output equipment 
concerning to the equipment , making use of Figure 6 and 
Figure 7 . 

[0009] 

In order color signal which depends on image input 
equipment in equipment independence with example when it 
converts to color signal , to makeunderstanding easy, it shows 
Figure 6 , as comersion of one-dimensional to L* value from 
G (green ) data from scanner , but essentiallyfhere is not 
change even with in case of multidimensional input 
likeconversion to L*a*b* each value from RGB data . 

[0010] 

color conversion table in this case, has L* value which 
correspondsrespectively as table value input Gdata value for 
typical pointof 9 points of 326,496,128,160,192,224,255, as in 
figure plot is done. 

Vis-a-vis input Gdata value other than typical point, with 
interpolation as in figure broken line output L* value is 
sought by factthat it closely resembles. 

As for L* value, it is something which is decided in range of 0 
-100, but range of 0 - 100 of those L* values quantizing 
makes 8 bit 0 - 255 as L*data . 

[0011] 

Should observe, input Gdata value is segment 224 - 255. 

As for those of L*=100 (reflectivity 1) there is not a actuality 
as original which is grasped with scanner . Like point PI , 
\ is-a-\ is maximum value 255 of input Gdata L*=100 the 
mapping and others * *. 

This is because with paper where degree of whiteness like 
coated paper is highand phosphor paper etc which application 
is done copes. 
[0012] 

But, in case of this , input Gdata value Gdata value plot of 
224from point P 0 which is done, Gdata value between 224 
and 255, linewhere L* value passes by point P2 of 100, 
interpolation error becomes smallas line which closely 
resembles by, interpolation of segment 224 - 255, becomes 
desirable ones with natural . 

[0013] 

In order in equipment independence color signal with 
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[0014] 

11^0,32,64,96,128,160,192,224,255 CO 9j S.COtt 

K ffl,£EfI¥li. 0-l00%COf5[I|[C|lbtlTl'> 
•g>#\ Kf"- $*<!:LTIi. t(D Kffl,£®fI$C0 0 
~l00%(Db>vA^ 0-255 CD 8 bfyHcM^Hb^ 

[0015] 

TRC(Tone Reproduction Curve )<DSSM$& 
£fc«fctf l00%<DPg|Hlcfc.S'<£££. ^jfvf 
tlAA L*f-°— 5<COII*fil255 C0£ SI fc<fctfj* 
/Ml o co,6 Tl icLfcO-Cli , *HHK*3&«**< 

ft*. 

[0016] 

HI 8 li, HI 7 CO L*^— $tfil# 224-255 COEfU] 
£ffiALT^L7=£C0-c\ K ffl,6®«¥<hLTIE 

m^Lzi^tf. mm±ti^m^±it k « 

,&Sfi¥liIECO 0~100%COfQEI 



B*fl>« Al,A2 li. ^iiHllcSoXELlMl-e 

&y» ft A3 li. A* L*T—9<DJk*m 255 |C 

«lt k m&wmm o%**fjs*-t*fc«^-cfe 

LTctfoT, CCOW^COffiPalf^li^En E ©fi 

HI 7 CO L*f-*—$Mi#0~32 COE^-p, HI 6 CO G 
T-SW 224-255 COERHICOl^TtK l^tST* 

[0017] 



example w hen itconverts to color signal which depend;, on 
image output equipment , to makeunderstanding easy, it 
shows Figure 7 , as conversion of one-dimensional to K 
(black ) net point surface area ratio of printer of surface area 
modulation type from L*data , but Essentially there is not 
change even with in case of multidimensional inputlike 
conversion to net point surface area ratio of CMYK each 
color from L*a*b*data . 

[0014] 

color conversion table in this case, has Knet point surface area 
ratio which corresponds respectivelyas table value input 
L*data value for typical point of 9 pointsof 
326,496,128,160,192,224,255, as in figure plot is done. 

Vis-a-vis input L*data value other than typical point, with 
interpolation as in figure broken line by fact that it closely 
resembles.Knet point surface area ratio of output is sought. 

Knet point surface area ratio is limited to 0 - 100% ranges, but 
0 - 100% range of the Knet point surface area ratio quantizing 
make 8 bit 0 - 255 as Kdata . 

[0015] 

Way it illustrates, when independence color signal it converts 
to the color signal which depends on image output equipment 
in equipment , replication start point of TRC 
(ToneReproduetionCurve ) and point which should become 
100% gradation , with point SI of maximum value 255 of 
respective input L*data and those where it makes point T 1 of 
minimum value 0, interpolation error becomes large. 

[0016] 

It shows this, furthermore making use of Figure 8 . 

Figure 8 , L*data value of Figure 7 expanding segment 224, - 
255 beingsomething which is shown, has shown 
positive/negative as Knet point surface area ratio , but on the 
theory and on Knet point surface area ratio is range of 
positive 0-100% really. 

At correct value where line Al, A2 of in the diagram is based 
on the actual measured value , line A3 is when Knet point 
surface area ratio 0% it corresponds vis-a-vis the maximum 
value 255 of input L*data . 

Therefore, interpolation error in this case is displayed with 
length of the arrow E. 

L*data value of Figure 7 segment of 0 - 32 and Gdata value of 
Figure 6 concerning segment 224 - 255, is similar. 

[0017] 
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[0018] 

$];t[£\RGB^-£frbL*M^<D^<D£ ; 5& 
3 iWuAa©»a-C* 9X9X9=72 
9, tiJ*cD0iJx.li" L*t— 8 tf-yr-©<!:#lc 
1**729 /M>©fe**f-?JW:ft*J&<*tt* 
^Fb1|IS*#*I|*[S1[c 1/2 Icl/Cte^ 17 
x 17 x 17=4913 IC-tit, fflilOflljLliL'x— 
8 e-yhOt*»4913 /\Vh(DSIif-^ 

[0019] 



[0020] 
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this way, with conventional method , becomes generally 
interpolation error large with range both ends of output color 
signal . 

Because Figure 6 and Figure 7 illustrated conversion of 
one-dimensional , it has made phenomenon which it occurs 
with localized region which replication it should youmake 
white and black, but it is a phenomenon which really top 
beingsomething which occurs with region which is close to 
color extraregional Guo of color intraregional of image output 
equipment , occurs quite with region of broad range . 
|0()18] 

To make interpolation error a this way small, making lattice 
point spacing of color conversion table small, you should 
have brought close broken line to ideal curve thingnecessity 
to say it is not. 

Bui. willi Ihis method , scale ol color conversion tabic 
increases considerably. 

When with in case of three-dimensional input like conversion 
to L* valuefrom for example RGB data , quantity of lattice 
point for example L*data of 9 X 9X 9=729, outputs is8 bit , it 
becomes color conversion table of 729 byte , but when 
quantity of lattice point is designated as 17 X 17X 17=4913 
with lattice point spacing when as 1/2, for example L*data of 
output is 8 bit in each shaft direction , it becomes color 
conversion table of 4913 byte . 

[0019] 

Then, it is something where as for this invention, it is 
possible, tomake interpolation error small, without greatly 
increasing scale of the color conversion table of interpolation 
combined use type, it is possible and requires to do natural 
color conversion . 

1 0020 1 

[Means to Solve the Problems ] 

As for image processing method of this invention, among 
table values which with method which is converted to output 
color signal of range whichcan decide input color signal 
above one dimension of range which isdccidcd, it houses in 
storage means in advance or with value of theoutput color 
signal which was calculated separately as table value 
concerningtypical point of plural of input color signal , are 
housed in the this storage means , From table value of plural 
which corresponds to value of theinput color signal , 
regarding to method which calculates value of theoutput color 
signal after converting with interpolation operation, 
especially, in iheaforementioned storage means description 
above, when exceeding range whichkeeps value which 
exceeds range which is decided as table value, result of 
aforementioned interpolation operation description above 
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[0021] 
[0022] 

tfimtLTommrMMig i cdhj^m i 

•yhig7JD£l±£C<t[c<fcoT,^-^MilCDbb 
S?£ffiffiLT\ £<D L*M*fcli 100 L* 
11, fc-6iMi£<D*Hj&iI«**fcli ioo%$S 

[0023] 

0 1 [C^tctaiC.G 7*-*£ little**** 
Jf^lcli, L*1i(DStobtLf= 0-100 CDb>v$ 
0-255 CD 8 tf-yMcfl^fr^Sftfryi^flx 
[£\ L*fi|CD[5[£-50~150 CDb>v£ 0-511 CD 9 
tf-yMCMT Ibl/t, -t© L*t— 128 * L 
*fiICD 0 [CflJU#(f % L*^-$M<D 383 £ L*fil 

co iooicMy#[f*. 

fc*£U L*fiI<hLT[i 0-100 CDbbvLfrSsyif 
&^CDT\ ^i^-S^lc, *iP B l;1ii3f CDfcSHcD 

L*^r— ^fi|36<±a5CO 128-383 CD 15 HI 

(127 BlT*fcli 384 Bl±^*)t*lcli, ffiPsI 

;H*CDfcSSCD L*T-^1$ 128 383 [Z^> 

[0024] 

^LT, ,£ PICGt 1 — $fil^255, L*fil# 100)CD 
ftt>y IC» ^ P3(G f-'-^M^ 255, L'teAMH*. 
l£ UOftftT&tLX^O) L*mm*.l£ 120) 

£,255 (DAtl G f^-^tic^-r^-^jni 
oTAtj G x-^ffi* L*1llc|ESi1-€)o 

[0025] 

LtzW-oX* ZOimXlZ. A±> G f-'-SW 224 
-255 CD^T?!*, £ P0(G x-^jb* 224, L* 
fflj&< 100 «fcy/Jx*L^)t±SHfl)^ P3 



isdecided, It is something which clip is done inside range 
whichdescription above can decide result of interpolation 
operation. 



[Working Principle ] 

With above-mentioned method , 1 bit it just increases, by 
factthat input color signal is compressed or without 
increasing, ii to bepossible fact that interpolation error is 
made small, to do natural color conversion it ispossible data 
length of table value regarding image processing method of 
this invention. 

[0022] 

[Embodiment of the Invention ] 

With {embodiment as method } (first embodiment ) first 
embodiment , data length ol table value 1 bit by factthat it 
increases, expanding range oi table \ahie, negative L* value 
or L* value, or negative net point surface area ratio which 
exceeds 100 or it seems like net point surface area ratio which 
exceeds 100%, to calculate table value of value whichexceeds 
range which is decided, is housed in storage means as the 
color conversion table . 

[0023] 

As shown in Figure 1 , when Gdata is converted to L* value, 
the range of 0 - 100 where L* value is decided in 8 bit of 0 - 
255instead of quantizing doing, for example L* value of 
almost - quantizing designating range 50 - 150 as 9 bit 0 - 
51 1, 128 of L*data value inO of L* values allotment, 383 of 
L*data value is allotted to 100 of L* values. 



However, because only range of 0 - 100 it can take as L* 
value.as mentioned later, L*data value of result of 
interpolation operationabove-mentioned at time of (127 or 
less or it becomes 384 or more. ) which exceeds range 128 - 
383,clip designates L*data value of result of interpolation 
operation as 128 or383. 

[0024] 

And, in place of point PI (Gdata value 255, L* value 100), 
color conversion table configuration is done as the table value 
for input Gdata value of 255 with point P3 (Gdata value 255, 
L* value for example 120 ) as lattice point ,L* value (for 
example 1 20 )„ input Gdata is converted to output L* value 
with interpolation operation. 

[0025] 

Therefore, with this example, input Gdata value with segment 
of 224 -255, point P 0 (Gdata value 224, value whose L* 
value is smaller than 100) with you can do interpolation 
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««lc5&5ffira,H*A<fc«3F*l. A* G x-** 
3b* 224-255 (DEPfHICfc^Tt, *fRS]g|£j&</J\£ 

[0026] 

tztiu L*mtLrit o~ioo <Db>vLfr?xyi# 
ttiwv. ti&mmnn&SiO) L*m& ioo v l*^ 

-*fflj&< 383)£&;LSi:*l::ldU ^CD L*fil£ 10 
0(L*T-*fil£ 383)|C^'j-y7°-r-5o 

[0027] 

H 2 IC^-T^aic, \*=r-tt K ffl.SSfit* 1= 
%%> 0~100%(Db>v£ 0-255 CD 8 tfyHcjlT- 

<b^*ftt>yiC. fflili. Kffl,6®fjt*<D(i;[i;- 

50~150%<Db>v£0~511<D9ri-yHC;l^MbL 
T, -t© K T—Zm<D 128 $ K ffl,£®fI$<D 
0°/olcffly#[t» K^-^tCD 383 $ Kffl,£®?I 

¥<d ioo%icsijy#[+* 0 

fc/=U K ffl,£®fi¥<!:LTIi 0~l00%<Db>v 
Lfr?sy»&^<Dt:-, ^liHIS 
(DlSSffl K T-*mtf±tt<D 128-383 (DtSIHl 
$Sx.^)(127 &T*fcl± 384 JJi±t/«J*)t*IC 

ii, k?— jmi* 12s *fci± 

383 [C^'J^t*. 
[0028] 

^LT, jft SlO^x—SW 255, Kiffl.S.ffifi* 

# o%)fcj:t;^ tkl^-^m^' 0, k ffljsa 

fl*^ 100%)(D1t^yiC_a S3(L*T-$W 

255, Km&mmmffm*.i£-5%)tsi:tf& t3(l 
•t— o,k ffl&wtemtfm7Li£ 110%) 

K.[S-5%fccfct>" 1 10%)*, tWetl 255 fc<fctf 0 
[0029] 

LfctfoT, ZOffl-Cli, A* L*f-*-SW224 
-255 (DEntli, HI 8 ict^-t S0(L* 
x-^fflA* 224, K fflMI*^ 0%«fcy 
fiD<t±fE<D,& S3 ££J6£«« A1.F Ic^tiia 
;H*J&<fc**U A* L*^-mtf 0-32 (DEPbI 
"CI*, ±IE<D,& T3 <h,£ T0(L*T—$Mitfi 32, K 

ih£s«¥j&< ioo%d; y /j^tt^^ing 

lc;^ffir B 1;H*/6^tL, A* L*x-*«tf 2 
24-255 CQEPhI, fc<fctf 0-32 (DEPaKcfcl^T 
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operation which parallelsto straight lines which ties 
above-mentioned point P3 , input Gdata value regarding 
segment 224 - 255, interpolation error becomes small. 

[0026] 

However, because onh range 0 - 100 it can take as L* value, 
when I \alue of result of interpolation operation exceeds 
100 (L*data value 383), that L* value clip is designated as 
100 (L*data value 383). 

[0027] 

As shown in Figure 2 , when L*data is converted to Knet 
point surface area ratio , 0 -100% range which on theory of 
Knet point surface area ratio it can take in 8 bit of 0- 255 
instead of quantizing doing, for example Knet point surface 
area ratio almost - quantizing designating 50 - 1 50% range as 
9 bit 0 - 51 1, 128 of Kdata value in 0%of Knet point surface 
area ratio allotment, 383 of Kdata value is allotted to 100% of 
Knet point surface area ratio . 

However, because only 0 - 100% range it can take as Knet 
point surface area ratio , asmentioned later, Kdata value of 
result of interpolation operationabove-mentioned at time of 
(127 or less or it becomes 384 or more. ) which exceeds range 
128 - 383,clip designates Kdata value of result of 
interpolation operation as 128 or383. 

[0028] 

And, point SI (L*data value 255, Knet point surface area ratio 
0%) and in place of point T 1 (L*data value 0, Knet point 
surface area ratio 100%), color conversion table the 
configuration is done as table value respectively for input 
L*data value of255 and 0 point S3 (L*data value 255, Knet 
point surface area ratio for example -5% ) and with point T 3 
( L*data value 0, Knet point surface area ratio for example 
1 10 % ) as lattice point , therespective Knet point surface area 
ratio (for example -5% and 110%),, input L*data is converted 
to Knet point surface area ratio of theoutput with interpolation 
operation. 

[0029] 

Therefore, with this example, input L*data value with 
segment of 224 -255, point kind of SO which is shown even in 
Figure 8 (L*data value 224, value where Knet point surface 
area ratio is larger than 0%) withbe able to do interpolation 
operation which parallels to straight lines Al, F whichties 
above-mentioned point S3 input L*data value with segment 0 
-32, be able to do interpolation operation which parallels to 
theabove-mentioned point T 3 and straight lines which ties 
point T 0 (L*data value 32, value where Knet point surface 
area ratio is smaller than 100%), Input L*data value segment , 
of 224 - 255 and regarding segment 0 - 32, the interpolation 
error becomes small. 
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[0030] 

tztzu m&mmmkLxit o~ioo%<Db>vL 

It. m 8 ftifft A2 X^t <fc?IC, -t<0 K 

0%(K T-*m& 128)IO'>>^Ls ffi 

Rg,1i*a>J6£a> k ffl,£Sfi¥^ ioo%(K 

383)*e^*t*ICli. ^<D K ffl.&Mt 
100%(K^-£fil£ 383)|C^iJ->7°-r^„ 



[0031] 

$JhJ£\ RGB $frb L*fil^<D^j&<D 
3 3K7uA*<DS£-e. ^T^if^ 9 x 9 x 9=729 
tiJ±lcD{5iJx.li" L*^-** 9 tfyHc 
LTt.ifa 820 /Wh<OfeSSl J f-^^T»J:<. 

[0032] 

-tele, BtftA^aiSlcttff-tififl*** 

mmff i * ±ni*ii*fci± o 
L^iiH*iianiA^b*ta**L-6fisiH±i=fe^ 



[0033] 

A< if IJ L !# S S S S It £ ± @ til £ f c i * s ffi 
;jtJt£T@3fil£, HI 1 0)fflfl)«fc9lcB<ftliJ* 

ioo%£±@-S>fiI£fc[i o%£t 
@<Sffl£» B«ffi*«iSJ&< CRT f-VX7W<D 

cfc?&#g^£ffl^f=fVx^b^-efc-s><t£ic 
ii» ^<DfVx^b^<D=g-fgftft<DSSSit£ 



[0030] 

However, because only 0 - 100% range it can take as net point 
surface area ratio , when Knet point surface area ratio of result 
of interpolation operation is negative (Kdata value 127 or 
less ), as shownwith straight lines A2 of Figure 8 , Knet point 
surface area ratio clip is designated as 0%(Kdata value 128), 
when Knet point surface area ratio of result of interpolation 
operation exceeds 100% (Kdata value 383), the Knet point 
surface area ratio clip is designated as 100% (Kdata value 
383). 

[0031] 

According to first embodiment which if description above is 
done, the data length of table value 1 bit just increases, 
interpolation error can be madesmall. 

When with in case of three-dimensional input like conversion 
to L* value from for example RGB data , quantity of lattice 
point is 9 X 9X 9=729, with for example L*data ofoutput as 9 
bit , small it can make scale of color conversion table 
bepossible to be a color conversion table of approximately 
820 byte , above-mentionedway when lattice point spacing is 
made small, comparing, considerable. 

[0032] 

When generally, color signal which depends on image input 
equipment independence itconverts to color signal in 
equipment , it calculates as table value ofvalue which exceeds 
range w hich can decide value w hich on theory is not possible 
in on color space which is guided from valueor is less than 0 
\alue or tristimulus value where tristimulus value exceeds 1, 
If it should have housed in storage means which configuration 
does color conversion table . 

[0033] 

In addition, when independence color signal to color signal 
which depends on image output equipment converts when, 
image output equipment is printer in equipment , the printer 
value which exceeds maximum concentration which 
replication it can do orvalue which is less than minimum 
density , like example of Figure 1 when image output 
equipment is printer of surface area modulation type, When 
value where net point surface area ratio exceeds 100% or 
value which is lessthan 0%, being a display which uses light 
emitter image output equipment like CRT display ,when value 
which exceeds maximum brightness of each emission color of 
display orvalue which is less than minimum brightness , 
image output equipment is reflective type display , It 
calculates as table value ofvalue which exceeds range which 
respectively, can decide value which exceeds maximum 
brightness under illumination condition which decides color 
conversion coefficient concerning reflective type display or 
valuewhich is less than minimum brightness , and if it should 
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[0034] 
[0035] 

ft(D L*ffl*fcl± 100 L*M. fe-SLMi 

ioo%$®x.^fflfi®fl 

«!=*«■*-*. 

[0036] 

r-^HOf- 5«** 8 If-yUr^-St, CO) 

^UCioT. 8 fcf-yk 0-255 OAAfif-* D 
in * 64-192 (DlEffllcEliB^o 

m^A(Dmm^Mlz^-oX. tUMM Da 

ttfl;LT*tti*<6o 

[0037] 

CCDcfc-plcA^lfif-*— 5< Din£trJ2jfilDa(D64 
-192 <DttHlcE$i1--5(D"C% ffi^fit Da (7) 0-6 
3 fc£t>* 193-255 (DtBHlIC, ft(D L*fil*7=l* 1 

oo &uMzn.<Dm&wmm* 

fcii ioo%£jg;t£fflMI¥<D£\5£\ Stob 

*. 

[0038] 

C(DtiJ±lM Da *,|^IBI(B)IC^J;5ftSJ© 1 

ZtL\Z ctot, ft CD L*filSfc[i 100 L* 
11, &*LNl*mo>IH^i®«**fcI* 100%£iS 

7L*>m&mmm<D&oK* &fot>titzmmm 
ztzmtK axm Db icsjy^it&tL*. 

ICcfeoTtiJ^liDb^StiJ-r'So 
[0039] 
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ha\e housed in the storage means which configuration does 
color conversion table . 

[0034] 

W ith treatment program winch is described to disk or other 
recording medium it canactualize color conversion table 
preparation method or image processing method which 
description above is done,on computer , but it is possible also 
to do step of part with the hardware . 

[0035] 

With (second embodiment ) second embodiment , without 
changing size of table , by fhefact that input color signal is 
compressed, expanding range of table value, negative L* 
value or L* value, or negative net point surface area ratio 
which exceeds 100 orit seems like net point surface area ratio 
which exceeds 100%, it calculates table value of value which 
exceeds range which is decided it housesin storage means as 
color conversion table . 

[0036] 

When data length of table value is designated as 8 bit , with 
the this embodiment , with kind of one-dimensional table 
which is shown in Figure 3 (A ), theinput color data Din of 8 
bit , 0-255 is compressed in range 64 - 1 92. 

However, with interpolation operation of rounding , to integer 
converting output value Da circle concerning between typical 
points whichattach, it calculates. 

[0037] 

this way because input color data Din in range of 64 - 192 of 
the output value Da is compressed, output value Da in range 
of 0 - 63 and 193 - 255, negative L* value or L* value, or 
negative net point surface area ratio which exceeds 100 or it 
seems like grid point surface area ratio which exceeds 100%, 
it is possible to allot value whichexceeds range which is 
decided. 
[0038] 

It converts to output value Db as input value of another kind 
of one-dimensional table whichshows this output value Da, in 
same Figure (B ). 

Now, negative L* value or L* value, or negative net point 
surface area ratio which exceeds 100 or itseems like net point 
surface area ratio which exceeds 100%, it can allot to output 
value Db thevalue which exceeds range which is decided. 

In case of this , output value Db is calculated with 
interpolation operationconcerning between typical points. 

[0039] 

It converts to output color data Dout and, as input value of 
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SI® 1 KTiT-JJWAtimtLX.liiti&T 
Dout IC*»-t*. 

zayf—^Mts A** Db # o~63 Sfci* 193 

-255 <D<!:^\ ffc^fe?— $ Dout * 0 255 

AtiW. Db CO 64-192 CDiGEIICO(,'>T[i. *iPa] 
SliUCfco-Cffi^fex-^ Dout iWtHt^o 
[0040] 

£3K7ua>A*fe«#<DS£[cli. H 3(A)(B)fc 

«fct;(C)fl)«J:5tt 1 fcTCX-^H&t&TEftJh £ 

[0041] 

HI 3 (DWt. 8 tf-yHD¥#<D 4 tfyhtflC, 



[0042] 

(fefci^f-?;i,±]jtS«©fl)BI 4 id\ z©#§ 

©fe*»T-?;i>±j*s« io [*, f^-^u 

1 1 . T^fElf^fS 12, t^-^HIjH 
W^IS 13 fc.fctf^-^Utia^g! 14 [CJ;oT 

[0043] 

C©0i]ld\ L*a*b*X— $*frb7°'J>5*ffl© CMY 
K ■r—$'*<.<DM&(Dtzlt)(D&M&T—?)l> : & 

±HL-tz>t*-&v. x-^Btya^^a ii i^cto 

feS©L*a*b*;Ii|feMir©^$l5y^T\ 

*SElfi¥fS! 12 [c*^JAfc 0 

[0044] 

x-^aEffi^a 12 li^-^HISSS^S 13 
L*a*b*;li|fe1i$^-^;Hi;t*^S 13 [c&trj 

u x-^^nijus^a 13 ^-©ffl^sw* 

x-^fccfct; L*a*b*;j}i|ftfil<^ *HS5fre>#a.e> 
*l<6 L*a*bMt«,'5f : -^<!:^b,^-^;Hi<t 
LTCD CMYK f-^,ifl/M*©if^t 
*tiJLT^-^;UtiJ^^IS 14 IciHtUL.^- 
3)\,t&ttm 14 [*^gP^b-^K.b^tiJ^ 
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another kind of one-dimensional table which shows this 
output value Db, in same Figure (C ). 

this table , when input value Db 0 - 63 or 193 - 255 being, 
output color data Dout is something of characteristic which 
clip is done in 0 or 255. 

Range 64 - 192 of input value Db concerning, output color 
data Dout is calculatedwith interpolation operation. 

[0040] 

Or more is, in case of input color signal of one-dimensional , 
but in case ofinput color signal of multidimensional , 
one-dimensional table like Figure 3 (A ) (B ) and (C )becomes 
dimension several minutes , necessary. 

[0041] 

As for example of Figure 3 , in 4 bit portion of half of 8 bit , 
whenvalue which exceeds range which is decided is allotted 
is, butratio is option . 

However, when this ratio is small, there is a benefit which 
notdecreasing data which input color signal has, does not 
have. 

[0042] 

{embodiment as device } 

(Example of color conversion table producing apparatus ) 
Figure 4 shows one example of color conversion table 
producing apparatus of this invention, the color conversion 
table producing apparatus 10 configuration is done w ith data 
acquisition means 1 1 , data storage means 1 2, table value 
calculation means 13 and table output means 14. 

[0043] 

this example, with when color conversion table tor converting 
to CMYK data for the printer is formed from L*a*b*data , 
with data acquisition means 1 1, is given from the outside , 
L*a*b*measured color value of color level which recovers 
from printer net point surface area ratio data of plural and on 
basis of that taking in opposite, youwrite to data storage 
means 12. 

[0044] 

data storage means 12 to forward net point surface area ratio 
data and L*a*b*measured color value to table value 
calculation means 13 in compliance with demand for table 
value calculation means 13, as for the table value calculation 
means 13, calculating CMYK data from L*a*b* typical point 
data which is given from net point surface area ratio data and 
L*a*b*measured color value and outside , as table value, with 
form of floating point , to forward to table output means 14, 
asfor table output means 14, As CMYK data on basis of 
output format data which is given from outside ,as table value 
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[0045] 

X^-v^b© RGB ' Si^b L'a'b*^— £ 

T-^SSy&^fS 11 IcJcoT.X 
+-v±36^-«iyfflfl)feSifl) L*a*b*;li|feM<!:. 

y»b*ifc rgb ^-^towsaiyii^^- 

^;H15H*^a 13 -Cli. ^<D L*a*b*;li|feMfc 
cfcl/RGBf*— tt-Bfrtttttl&RGBit 
m&^-$tfrh^-zn\sMtLT<D L*a*b* 

x-*£*ffi-*-<&«fc5ic-*-*ii*«fc^o 

[0046] 

(W&mmmmmm s it. ztomwtow&m 
mmmcD-mz^L. zcDw&mmmw 20 

It. feSSl^-^JUaElS ¥S 2KffiiraSI*¥ 
IS 22 fc<fcU^7 W^££ 23 ICfco-CttJS^n 

*. 

[0047] 

feSS^f-^aEffi^S 21 left, m 4 [c^L 
fc«t ; 5^fe$Sl J f-^^±filtgaic«J:o-C±filt 

•vhlcJcoT, -fe^x-^JHEH^IS 21 [c^ 

?;Hi£, A^B«T-s<DTtee 

^'J^¥S 22 li^tDtrJ^B^-^ft 

*frajn*^a 22 -e<Dffir B i*;iii,Eg®<*ffi 

[0048] 

ffimm&>h£<t^ttfvZ, ft 
«3b*«fcyiEStlcas*n. frSy-V>?Pttfa>fc^ 



is com erted, to integer , eon\ citing to the predetermined table 
format , it outputs. 



When color conversion table for converting to L*a*b*data is 
formed from RGB data from seamier , with data acqnisii ion 
means 11, RGB data which is acquired L*a*b*measured 
color value of color level for scanner reading and due to fact 
that color level isgrasped actually with scanner to take in 
opposite, with the table value calculation means 13, 
L*a*b*measured color value and RGB data and, Is calculated 
should have required L*a*b*data from RGB typicalpoint data 
which is given from outside , as table value. 



color conversion table which is formed with kind of color 
conversion table producing apparatus which is shown in the 
Figure 4 is housed in color conversion table storage means 21 . 

interpolation calculation means 22 with upper position bit of 
input image data , index does color conversion table whichis 
housed in color conversion table storage means 21, that 
interpolation calculates table valuewhich reads out, with 
lower position bit of input image data , calculates output 
image data .forwards to clip means 22. 

clip means 22, clip doing on basis of clip data which can give 
output image data , from outside , it outputs. 

interpolation method with interpolation calculation means 22 
is good tetrahedral interpolation , prism interpolation , cube 
interpolation or other whichever. 



Above-mentioned way, it is possible to make interpolation 
error small,according to this invention, without greatly 
increasing scale of color conversion table of interpolation 
combined use type, satisfactory output image signal towhich 
color gamut is expressed more accurately, does not have 
thephotographic fog and flying can be acquired. 



100451 



[0046] 

(Example of image processing apparatus ) Figure 5 shows one 
example of image processing apparatus of this invention, the 
image processing apparatus 20 configuration is done with 
color conversion table storage means 2 1, interpolation 
calculation means 22 and clip means 23. 

[0047] 



[0048] 

[Effects of the Invention ] 



[mStDfW&l&B.fl] [Brief Explanation of the Drawing (s )] 

[HI] [Figure 1] 
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d <D f6 <D <D * b icfft <0 ffl * * ^Hl T? fe 

*. 

[B4] 
[B5] 

z <D #B <d b tit m a s a «) - ffl * * m v fe 

-So 

[B6] 
[B7] 
[B8] 

B 2 fccfct/B 7 o-fflstt^Lrs-tH-e* 

-So 
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Drawings 
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It is a figure which shows one example of method of this 
invention. 

[Figure 2 ] 

It is a figure which shows other example of method of this 
invention. 

[Figure 3 ] 

It is a figure which shows furthermore other example of 
method of this invention. 

[Figure 4 ] 

It is a figure which shows one example of color conversion 
table producing apparatus of this invention. 

[Figure 5 ] 

It is a figure which shows one example of image processing 
apparatus of this invention. 

[Figure 6 ] 

It is a figure which shows one example of conventional 
method . 

[Figure 7 ] 

It is a figure which shows other example of conventional 
method . 

[Figure 8 ] 

Expanding portion of Figure 2 and Figure 7 , it is a figure 
whichshows. 

[Explanation of Symbols in Drawings ] 
10 

color conversion table producing apparatus 
20 

image processing apparatus 
[Figure 1 ] 



Page 20 Paterra R InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 




Page 2 1 Paterra R InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000261679A 



2000-9-22 




Page 22 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000261679A 

[H4] 



Page 24 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000261679A 



¥-9 




Page 25 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000261679A 



2000-9-22 



[Figure 5 ] 
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